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SEAL RECEPTACLE USING EXPANDABLE LINER HANGER 

Cross Reference To Related Applications 
[0001] The present application is the National Stage patent application filing for PCT patent 
apphcationserial number PCT/US02/39425, attorney docket no. 25791.68.02, filed on December 
27, 2001 . that claimed the benefit of the filing dates of: (1 ) U.S. provisional patent application serial 
no. 60/343,674, attorney docket no. 25791 .68, filed on 1 2/27/2001 , the disclosure of all of which 
are incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent application serial no 
09/454,139, attorney docket no. 25791 .03.02, fi.ed on 1273/1 999. (2) U.S. patent application serial 
no. 09/510.913. attorney docket no. 25791.7.02. filed on 2/23/?nnn nui c ,:„,=._ 

• w.w. puioi ii apjjii^ctUUI I 

sena, no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U S patent 
application serial no. 09/440,338. attorney docket no. 25791.9.02, fi.ed on 1 1/15/1999 (5) U S 
patent application serial no. 09/523.460. attorney docket no. 25791 .1 1 .02. filed on 3/10/2000 (6) 
U.S. patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000 
(7) U.S. patent application serialno. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. (8) U.S. patent application serial no. 09/588.946. attorney docket no. 25791 17 02 filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. attorney docket no. 25791 23 02 
filed on 4/26/2000. (10) PCT patent application serial no. PCT/USO0/18635, attorney docket no' 
25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent application serial no. 60/162 671 
attorney docket no. 25791 .27. filed on 1 1/1/1999, (1 2) U.S. provisional patent app.ication sena, no 
60/154.047. attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent 
apphcation serial no. 60/159.082. attorney docket no. 25791.34, filed on 10/12/1999 (14) U S 
prerenal patent application serial no. 60/159,039. attorney docket no. 25791.36, fi.ed on 
10/12/1999. (15) U.S. provisional patent application serial no. 60/159.033. attorney docket no 
25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial no 60/212 359 
attorney docket no. 25791 .38. filed on 6/19/2000. (17) U.S. provisional patent app.ication serial no' 
60/165.228. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. orovisiona. patent 
appl.cat.on serial no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000 (19) U S 
prov,s.ona. patent application serial no. 60/221.645. attorney docket no. 25791 46 filed on 
7/28/2000. (20) U.S. provisional patent application serial no. 60/233,638, attorney docket no 
25791.47, filed on 9/18/2000, (21) U.S. provisional patent app.ication serial no. 60/237 334' 
attorney docke.no. 25791.48. fi,ed on 10/2/2000. (22) U.S. provisiona. patent app.ication seria. no' 
60/270.007. attorney docket no. 25791.50. fi.ed on 2/20/2001. (23) U.S. provisional patent 
application seria. no. 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001 (24) U S 
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provisional patent application serial no. 60/259.486, attorney docket no. 25791.52, filed on 
1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 
25791 .61 , filed on 7/6/2001 . (26) U.S. provisional patent application serial no. 60/31 3,453, attorney 
docket no. 25791.59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent 
application serial no. 60/331 8,386, attorney docket no. 25791 .67.02, filed on 9/1 0/2001 , (29) U.S. 
utility patent application serial no. 09/969,922, attorney docket no. 25791 .69, filed on 1 0/3/2001 , 
and (30) U.S. utility patent application serial no. 1 0/016.467. attorney docket no. 25791 .70, filed on 
December 1 0, 2001 , the disclosures of which are incorporated herein by reference. 

Background of the Invention 
[0003] This invention relates generally to oil and gas exploration, and in particular to isolating 
certain subterranean zones to facilitate oil and gas exploration. 

[0004] During oil exploration, a wellbore typically traverses a number of zones within a 
subterranean formation. Some of these subterranean zones will produce oil and gas, while others 
will not. Further, it is often necessary to isolate subterranean zones from one another in order to 
facilitate the exploration for and production of oil and gas. Existing methods for isolating 
subterranean production zones in order to facilitate the exploration for and production of oil and 
gas are complex and expensive. 

[0005] The present invention is directed to overcoming one or more of the limitations of the 
existing processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 
[0006] According to a first aspect of the present invention, there is provided an apparatus, 
comprising: 

a subterranean formation defining a wellbore; 
a tubular wellbore casing positioned within and coupled to the wellbore; 
a first tubular liner positioned within the wellbore overlapping with and coupled to the 
wellbore casing; 

a second tubular liner positioned within the wellbore and overlapping with and coupled to 
the first tubular linen 

wherein the second tubular liner is coupled to the first tubular liner by: 
machining an end of the first tubular liner; and 

inserting an end of the second tubular liner into the machined end of the first tubular liner 

and 

wherein the first tubular liner is coupled to the wellbore casing by radially expanding and 



plastically deforming the first tubular liner into engagement with the wellbore casing. 

According to another aspect of the present invention, there is provided a method for 
extracting fluidic materials from a subterranean formation including a wellbore that traverses the 
formation and a wellbore casing positioned within and coupled to the wellbore, comprising: 

coupling an end of a tubular liner to an end of the wellbore casing; 

machining an end of the tubular liner; 

inserting an end of another tubular liner into the machined end of the tubular liner; 
sealing the interface between the other tubular liner and the wellbore casing; and 
radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing. 

According to another aspect of the present invention there is provided a system or 
extracting fluidic materials from a subterranean formation including a wellbore that traverses the 
formation and a wellbore casing positioned within and coupled to the wellbore, comprising: 

means for coupling an end of a tubular liner to an end of the wellbore casing; 

means for machining an end of the tubular liner; 

means for inserting an end of another tubular liner into the machined end of the tubular 



liner; 
and 



means for sealing the interface between the other tubular liner and the wellbore casing; 

means for radially expanding and plastically deforming the tubular liner into engagement 
with the wellbore casing. 

According to another aspect of the present invention, there is provided an apparatus 
comprising a subterranean formation defining a wellbore that includes a wellbore casing positioned 
within and coupled to the wellbore and a tubular liner coupled to an end of the wellbore casing a 
method of conveying fluidic materials to and from the tubular liner, comprising: 

radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing; 

machining the end of the tubular liner; 

inserting and supporting an end of another tubular liner in the machined end of the tubular 
liner; and 

conveying fluidic materials to and from the tubular liner using the other tubular liner 
Preferably, the other end of the tubular liner extends through the wellbore casing. 
Preferably, the method further comprises fluidicly sealing the interface between the other 
end of the tubular liner and the wellbore casing. 



According to another aspect of the present invention, there is provided a method for 
creating a downhole seal between a first tubular and a second tubular, the first and second 
tubulars each having a top end and a bottom end. comprising: 

positioning the first tubular at a selected depth within the wellbore-. 

expanding the inner diameter of the top end of the first tubular; 

machining the top end of the first tubulan 

running the second tubular into the wellbore; and 

mating the bottom end of the second tubular into the machined top end of the first 
tubular, the bottom end of the second tubular being configured to sealingly land into the 
expanded and machined inner diameter of the top end of the first tubular, thereby creating a 
fluid seal between the first and second tubulars. 

Preferably, the outer surface of the bottom end of the second tubular has a sealing 
element for facilitating the fluid seal between the first and second tubulars. 

Preferably, expanding the inner diameter of the top end of the first tubular is 
accomplished by applying a radial force to the inner surface of the first tubular so as to radially 
expand the inner surface of the first tubular from a first diameter to a second diameter along a 
selected length at the top end of the first tubular, thereby forming a polished bore receptacle. 

Preferably, the radial force applied to the first tubular is applied by forcing a swaged 
cone a distance into the top end of the first tubular, the swaged cone having a diameter at its 
lower end that is smaller than the diameter at the widest point of the swaged cone and that is 
also smaller than the inner diameter of the first tubular. 

Preferably, the first tubular defines a string of casing; 

the wellbore further comprises at least one upper string of casing set in the wellbore 
immediately above the first tubular, the upper string of casing also having a top end and a 
bottom end; 

the top end of the first tubular is positioned in the wellbore such that the top end of the 
first tubular overtaps with the bottom end of the upper string of casing; and 
the second tubular defines a string of production tubing. 

Preferably, the method further comprises the step of removing the swaged cone from 
the wellbore after the polished bore receptacle has been created. 

According to another aspect of the present invention, there is provided a method for 
creating a polished bore receptacle at the upper end of a string of casing comprising: 

positioning the string of casing at a selected depth within a wellbore; 

running a swaged cone into the wellbore at the lower end of a wonting string, the 
swaged cone having a diameter at Hs lower end that is smaller than the diameter at the widest 



point of the swaged cone and that is also smaller than the inner diameter of the string of 
casing; 

forcing the swaged cone downward into the upper end of the string of casing along a 
desired distance, thereby expanding the inner surface of the upper end of the string of casing 
from a first diameter to a second diameter such that the second diameter is dimensioned to 
sealingly receive a lower end of a string of production tubing; 

removing the swaged cone from the wellbore; 

machining the top end of the string of casing; 

running the string of production tubing into the wellbore after the cone has been 
removed; and 

landing the bottom end of the string of production tubing into the expanded and 
machined top end of the string of casing, the bottom end of the string of production tubing 
being configured to seaiingiy iand into the expanded inner diameter of the string of casing, 
thereby creating a fluid seal between the string of casing and the string of production tubing. 

Preferably, the lower end of the string of production tubing has a sealing element 
around an outer surface for facilitating the fluid seal between the expanded inner surface of the 
upper end of the string of casing, and the lower end of the string of production tubing. 

Preferably, the sealing element comprises a plurality of elastomeric rings 
circumferentially disposed about the outer surface of the lower end of the production tubing. 

Brief Description of the Drawings 
[0010] FIG. 1 is a fragmentary cross-sectional view illustrating a liner coupled to a preexisting 
wellbore casing. 

[001 1] Fig. 2 is a fragmentary cross sectional illustration of the liner of Fig. 1 after machining the 
end of the liner. 

[0012J Fig. 2a is a fragmentary cross sectional illustration of the machined end of the liner of Fig 
2. 

[0013] Fig. 3 is a fragmentary cross sectional illustration of the insertion of a seal assembly into 
the machined end of the liner of Fig. 2. 

[0014] Fig. 4 is a fragmentary cross sectional of the seal assembly of Fig. 3. 

[0015] Fig. 4a is a fragmentary cross sectional illustration of one of the seals of the seal assembly 
of Fig. 4. 

[0016] Fig. 4b is a fragmentary cross sectional illustration of another one of the seals of the seal 
assembly of Fig. 4. 



[001 7] Fig. 4c is a fragmentary cross sectional illustration of another one of the seals of the seal 
assembly of Fig. 4. 

Detailed Description of the Illustrative Embodiments 
[0018] Referring to Fig. 1 , a wellbore 105 including a casing 1 10 that defines a passage 1 1 0a is 
positioned in a subterranean formation 115. During exploration of the subterranean formation 1 15, 
the wellbore 105 may be extended in a well known manner. A tubular liner 120 that defines a 
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passage 120a including an elastomeric seal 1 25 may then be positioned in the extended portion of 
the wellbore 1 05 and coupled to the end of the casing 1 10 by radially excandina and dUM. 
deforming the upper end of the tubular liner 120 into engagement with the lowerend of the casing. 
In this manner, the elastomeric seal 125 is compressed into engagement with the casing 110 
thereby creating sufficient frictional force to seal the interface between the liner 1 20 and the casing 
and support the weight of the liner using the casing. 

[0019] In several exemplary embodiments, the liner 120 is radially expanded and plastically 
deformed into engagement with the casing 110 in a conventional manner and/orusing one ormore 
of the methods and apparatus disclosed in one or more of the following: (1) U.S. patent application 
serial no. 09/454,139. attorney docket no. 25791.03.02. filed on 12/3/1999. (2) U S patent 
appiication serial no. 09/510.913, attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. 
patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) 
U.S. patent application serial no. 09/440,338. attorney docket no. 25791 .9.02, filed on 1 1/1 5/1 999. 
(5) U.S. patent application serial no. 09/523.460. attorney docket no. 25791.11.02, filed on 
3/10/2000, (6) U.S. patent application serial no. 09/512.895. attorney docket no. 25791 .12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511,941, attorney docket no. 25791 16 02 
filed on 2/24/2000. (8) U.S. patent application serial no. 09/588.946. attorney docket no' 
25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. attorney docket 
no. 25791.23.02. filed on 4/26/2000, (10) PCT patent application serial no. PCT/US00/18635 
attorney docket no. 25791 .25.02. filed on 7/9/2000. (11) U.S. provisional patent application serial 
no. 60/162.671. attorney docket no. 25791.27, filed on 11/1/1999. (12) U.S. provisional patent 
application serial no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. 
provisional patent application serial no. 60/159,082, attorney docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisional patent application serial no. 60/159,039, attorney docket no 
25791.36. filed on 10/12/1999, (15) U.S. provisional patent application serial no 60/159O33 
attorney docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent 
application serial no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999. (18) U S 
provisional patent application serial no. 60/221.443. attorney docket no. 25791.45, filed on 
7/28/2000. (19) U.S. provisional patent application serial no. 60/221.645. attorney docket no 
25791.46. filed on 7/28/2000. (20) U.S. provisional patent application serial no. 60/233 638 
attorney docket no. 25791 .47, filed on 9/1 8/2000. (21) U.S. provisional patent application seria.no 
60/237.334. attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent 
applicat.on serial no. 60/270.007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U S 
provisional patent application serial no. 60/262.434. attorney docket no. 25791 51 filed on 
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.o^, rued on 1/3/2001; (25) U.S. provisional oatent 

1 1 — — ~w , wv/ XJWsJt | » tU| ciuui nev 

™ «; 7 1 ' 61, * d OT W2001; (26> us - b ~' "** ■"*-"« — °° 

60/313.453. attorney dock., no. 2S79,.59. nied on 8,20/200,; ,27, U.S. provisional paten, 
appkcabon sena, no. 60,3,7,986. adorney docka, no. 2579,.67. tiled on 9/6/2001; (28, U S 

910/2001 auu*^,, saria, no. 09,969,922, adomeydocke.no. 25791.69 
™ T 00 ^ (30> Palen ' aPP ' ICata SeHal "° a«°™ydock.e, 

re Janl °" DeMmber 1 °' ^ ** d ' SCl0SUreS °' " W * are inM "<>° rate « * 

10020] | h an exemplary embodiment aa i„u S ,ra,ad in Figa. 2 and 2a. ■» uppar and 120a o, ,ha 
liner 120 is ,hen machined to provida a W beveled portion 120aa and a saoond bavalad portion 
ISOrt. In an exemptery ambodiman,. Uie ang,a of artack o, h. firs, bavalad portion 120aa is 
about 45 and lha angle of attack of tbe sacond bavalad portion 120ab is about 15- 

135bandMudasate„ 9 a135candanaxtarnal0, re adedconnac,ion135datanotharand135a i a 

to,„aartadinto»,a U p r «rand120aof.ha l inar120.Tha n an g a135cfunha,inc. U dasa tep arad 
and bee 1 35ca that mates with Ihe M porl ion 120aa o, tha machinad upper end 120a of the liner 
120^ tn «* , manner, toe tobular locator ,35 mates •» and Is supported by the upperend 120a o, 
the knar 120. Further™,,., the compound angular profile of th. combinaBon of the Brs, and 
second portions. 120aa and 120ab, of lha machinad upperend 120a of the liner 1 20 facilitate, the 
msarbonoftheand 135a o, the tubular location 135w«hin,heupperendof lha linar 
0022, An and MOa „ . lububr ^ ^ ^ ^ > ^ 

2 rr 1409 °' *** ^ aSSem ^ 140 * an angle of 

about 45 degrees ,n order to facilitate the Insertion and removal of equipment 

[0023, Aa illustrated m Fig. 4a, ,„ an exemptary embodiment Ihe externa, seal 140c includes an 
Romano sea, ,40ca that is mteined M an externa, gmova ,40cb by a reteining elemen, 
140CC In an exemplar, embodiment toe .xtema, seals 140c Ouididy seal Ore interface between 
the tubular seal assembly 140 and the wellbore casing ,10. 

[•0241 As illusbated ,„ Fig. 4b, h an exemplary embodimen,. me externa, seal 140d 

element ,40dc. In an exemplar, embodiment the external seals 140d Ouidicly seal the Interface 
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between the tubular seal assembly 140 and the wellbore casing 110. 

[0025] As illustrated in Fig. 4c, in an exemplary embodiment, the external seal 140e include , n 
e.astomeric sea. 140ea that is retained within an externa, groove 140eb by a retaining element 
140ec. In an exemplary embodiment the external seals 140e fluidicly seal the interface between 
the tubular seal assembly 140 and the wellbore casing 110. 

100265 DurinS 0peration ' in an exemplary embodiment, after the liner 120 has. been radially 
expanded and plastically deformed into engagement with the casing 110, the upper end 120a of 
the hner 120 is then machined to provide the first beveled portion 120aa and the second beveled 
portion 120ab. The tubular locator 135 and tubular seal assembly 140 are then inserted into the 
•ntenor of the casing 1 1 0. and the end 1 35a of the tubular location is \ns^ in, 0 , .™ _ 
120a of the tubular liner 120. The external seals 140c. 140d. and 140e of the tubular seal 
assembly then fluidicly seal the interface between the tubular seal assembly and the casing In 
th.s manner, the tubular locator 1 35 and the tubular seal assembly 1 40 provide a pressure sealed 
tubular hner for conveying fluidic materials to and from the tubular liner 120. In this manner, the 
need for a tie-back liner may be eliminated thereby providing a cost effective alternative to 
conventional methods and apparatus for providing a pressure sealed tubular liner. 
[0027] An apparatus has been described that includes a subterranean formation defining a 
wellbore. a tubular wellbore casing positioned within and coupled to the wellbore. a first tubular 
hner portioned within the wellbore overlapping with and coupled to the wellbore casing and a 
second tubular liner positioned within the wellbore and overlapping with and coupled to the first 
tubular liner. The second tubular liner is coupled to the first tubular liner by machining an end of 
the first tubular liner, and inserting an end of the second tubular liner into the machined end of the 
first tubular liner. In an exemplary embodiment, the first tubular liner is coupled to the wellbore 
casing by radially expanding and plastically deforming the first tubular liner into engagement with 
the wellbore casing. 

[0028] A method for extracting fluidic materials from a subterranean formation including a wellbore 
that traverses the formation and a wellbore casing positioned within and coupled to the wellbore 
has a.so been described that includes coupling an end of a tubular liner to an end of the wellbore 
casing, machining an end of the tubular liner, inserting an end of another tubular hner into the 
machmed end of the tubular liner, and sealing the interface between trie other tubular hner and the 
wellbore casing. In an exemplary embodiment, the method further includes radially expanding and 
plastically deforming the tubular liner into engagement with the wellbore casing. 
[0029] A system for extracting fluidic materials from a subterranean formation including a wellbore 
that traverses the formation and a wellbore casing positioned within and coupled to the wellbore 
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hasatsobeen described thai indudes means for coupling an end ofatubulariinertoanendofthe 
wellbore casing, means for machining an end of the tubular liner, means for ,„«.*,„ 
enother tubular iiner into me machined end of the tubular „ner. and means fcr ^inglhe 

^"^"^olhertubutarHnerandmewei^^.tnanex^en^men. 

the system further includes means for radiallyexpandingandp ta s»caH,deform,ng SKtu b 11 la„in W 

into engagement with the wellbore casing. " 

[0030] In an apparatus compnsing a subtenanean formation defining a wellborn that indudes a 

we^ casing positioned witttm and coupled to me wellbo™ and a tubular liner coupled to an end 

of the wellbore casing, a method of conveytng fluidic materials to and trom the Utbuiar tiner has 

also been descnbed that indudes machining the end of the tubularity 

an end of another tubuiar line, in the madflned end o, the tubular liner, and conveytng fluidic 

the ofcer end of the tubular liner extends through the weNbore casing. In an exemplary 
embedment, the method further includes fluididy sealing the interface between meaner end of 
the tubular liner and the wellbore casing. 

10031] Thepresentillustrativeembod^ ^ 

costiy and complicated conventional systems for providing a sea. receptacle. Furthermore, the use 
of the tubular locator 135 and the tubular sea. assembly 140 eliminates the more costly and 
competed tie-back .iner. As a result, the present illustrative embodiments provide a 
soph.st.cated yet less complex system for providing a pressure sealed tubular. iner for conveying 
fluidic materials to and from the tubular liner 1 20. 

[0032] lli^M^^^^^^ 
the scope of the invention. For example, while the present system has been descnbed in for use 
w,tha t ubu.ar.iner120that has been radia.lyexpanded and pfestically deformed into engagement 
w,.h the casing 1 10, the teachings of the present embodiments may a.so be applied to tubular 
hners that are coupled to a preexisting casing without radial expansion and plastic deformation 
Furthermore while illustrative embodiments of the present system have been presented for 
extrac^ngoi, and gas from a subterranean formation, the teachings of the present embodiments 
may a,so be apptied to the extraction of geotherma. energy from subterranean formations. ,n 
addition. ,n several exemplary embodiments, the seals 140c, 140d, and/or 140e. sea, the interface 
between the tubular sea. assemb.y 140 and the wetibore casing 110 
[0033] though Hlustrative embodiments ofthe invention have been shown and described a wide 
range of modification, changes and substitution is contemplated in the foregoing disclosure. In 
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someinstances.somefeaturesof the present invention maybe employed v^thout a corresponding 
use of the other features. Accordingly, it is appropriate that the appended claims h R nm^^i 
broadly and in a manner consistent with the scope of the invention. 
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CLAIMS 



1 - An apparatus, comprising: 

a subterranean formation defining a wellbore; 

a tubular wellbore casing positioned within and coupled to the wellbore; 

a first tubular liner positioned within the wellbore overlapping with and coupled to the 
wellbore casing; 

a second tubular liner positioned within the wellbore and overlapping with and coupled to 
the first tubular liner; 

wherein the second tubular liner is coupled to the first tubular liner by: 
machining an end of the first tubular liner; and 

inserting an end of the second tubular liner into the machined end of the first tubular liner 

and 

wherein the first tubular liner is coupled to the wellbore casing by radially expanding and 
plastic^ deforming the first tubular liner into engagement with the wellbore casing. 

2. A method for extracting fiuidic materials from a subterranean formation including a wellbore 
that traverses the formation and a wellbore casing positioned within and coupled to the wellbore 
comprising: 

coupling an end of a tubular liner to an end of the wellbore casing; 
machining an end of the tubular liner; 

inserting an end of another tubular liner into the machined end of the tubular liner, 
sealing the interface between the other tubular liner and the wellbore casing- and' 
radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing. 

3. A ^temforextractingfluidicrnateriarsfmmasubterraneanformati W 

that traverses the formation and a wellbore casing positioned within and coupled to the wellbore 
comprising: 

means for coupling an end of a tubular liner to an end of the wellbore casing; 
means for machining an end of the tubular liner; 
^ means for inserting an end of another tubular liner into the machined end of the tubular 

means for sealing the interface between the other tubular liner and the wellbore easing; 

It 



and 

means for radially expanding and plastically deforming the tubular liner into engagement 
with the wellbore casing. 

4. In an apparatus comprising a subterranean formation defining a wellbore that includes a 
wellbore casing positioned within and coupled to the wellbore and a tubular liner coupled to an end 
of the wellbore casing, a method of conveying fluidic materials to and from the tubular liner, 
comprising: 

radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing; 

machining the end of the tubular liner; 

inserting and supporting an end of another tubular liner in the machined end of the tubular 

linnp> 

in l&l , OMU 

conveying fluidic materials to and from the tubular liner using the other tubular liner. 

5. The method of claim 4, wherein the other end of the tubular liner extends through the 
wellbore casing. 

6. The method of claim 5. further comprising: 

fluidicly sealing the interface between the other end of the tubular liner and the wellbore 
casing. 

7. A method for creating a downhole seal between a first tubular and a second tubular the 
first and second tubulars each having a top end and a bottom end, comprising: 

positioning the first tubular at a selected depth within the wellbore; 
expanding the inner diameter of the top end of the first tubular; 
machining the top end of the first tubular; 
running the second tubular into the wellbore; and 

mating the bottom end of the second tubular into the machined top end of the first 
tubular, the bottom end of the second tubular being configured to sealingly land into the 
expanded and machined inner diameter of the top end of the first tubular, thereby creating a 
fluid seal between the first and second tubulars. 

8. The method for creating a downhole seal between a first tubular and a second tubular 
of claim 7, wherein the outer surface of the bottom end of the second tubular has a sealing 

13 



element for facilitating the fluid seal between the first and second tubular*. 

9. '^^^fcf^ngaoownNttesMib^,^^^,^^ 
of ctam 8, wherein expanding the inner diameter of the too end of the fta, tuh.„„ t. 

byapp^ a radia, fc—f*. inner sudac of »te M Mm to radia,* 

setected length at ft. ,op end of the fins, tubular, thereby fomting a polished bone receptade 



10. 



^^odforcreatingadownholesea.betweenafirsttubularand 
of da,. ,9, wherein the radia. force app«ed to the first tubular is appHed by forcing a swaged 

aiso smaller than the inner diameter of the first tubular. 

L- ^ r ,h0d 3 d0Wnh °' e S6al ^ 8 ** tubular and a tubular 

of claim 10, wherein 

the first tubular defines a string of casing; 

the ^weHbore further comprises at .east one upper string of casing set in the wellbore 
Znenl; 

the top end of the first tubular is positioned in the weHbore such that the top end of the 
first tubular overiaps with the bottom end of the upper string of casing; and 
the second tubular defines a string of production tubing. 

12 The method for creating a downhole sea. between a first tubular and a second tubular 
the polished bore receptacle has been created. 

Creati " 9 ' ^ ^-^-P^-dofastring of casing 

positioning the string of casing at a selected depth within a wellbore- 
running a swaged cone into the weHbore at the tower end of a wortong string the 
-ge oone having a diameter at its tower end that is smaller than the dtometer aUhelcest 



fading the swaged cone downward info .he upper and of ,he string of casing along a 
dosiradd^nce. thereby expanding (h e inner surface o, the append 

stlT T '° 3 Siameler ** ~" * <~ - 

sealing* raoeiva a lowar end of a string of prodaction labing; 

removing the swaged cone from the wellbore; 

machining the top end of (he siring of casing: 

ramoveTaT ^ S "" ,g °' ^ °" co ~ 

landing the boflom end of the string of pradacflon tubing into me expanded and 
machined top end of ate string of casing, the boflom end ofthesfrfngo, production Uh, 
^ ^^d^seaiingl^nd i„,ome expanded innetdiamelero fmes^ofca^ 
»erab y craabng a « uM sea, between fha string o, casing and ,he string e, pmduaJZg. 

f 4 The mefhod for craeiing a pofehed bora re cepfacla al the apper end of a sfrina of 

element around an oure, sarface for facilitating me fluid sea, between the expanded inner 
^ceoftheupperendof.hes.ringotca^.and.eiower^ofiheejgonin 

I'ing o T ,dalT * ^ " •""•"-•»—"»» "PPer end o, a string a, 

casing of cla,m ,4. wherein me sealing element comprises a plurality of elastnmeric rines 
disposed abou, the oute, surfa. of ,be W end of the pradZZn, 
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